For the period 1978 to 2001, the physically based model BROOK90 has been applied to simulate the water balance of the Scots pine forest (Pinus sylvestris L.) at the forest meteorological experimental site Hartheim with emphasis on drought. The forest is located in the southern upper Rhine plain, which shows climate conditions similar to those predicted by regional climate models for Central Europe. The transpiration index (ratio of actual transpiration and potential transpiration) has been chosen as an ecophysiologically based drought index on a daily basis. Simulations exhibit that the transpiration index depends not only on the weather conditions but also on forest characteristics like maximum leaf conductance and projected leaf area index. Taking into account different time scales for the transpiration index (daily, monthly and annual basis), a tendency of the occurrence of drought significant to the forest could not be determined for the investigation period. August turned out to be the month with the highest drought risk. Drought for the forest was most pronounced in the year 1991 (annual transpiration index: 0.53), whereas the year 2000 was the only one with an optimal water supply of the Scots pine forest (annual transpiration index: 1.0). 
Introduction
The future regional climate in Central Europe predicted by climate models will be characterised not only by increasing near-surface air temperature (KNOCHE et al., 2003) but also by an increase of extreme weather conditions (SCHÄR et al., 2004) . Due to their comparatively long rotation period and their dominant portion of the continental land cover, forests are among the objects, that are affected strongest by extreme weather conditions. The record-breaking heat-wave in summer 2003 in Central Europe, which revealed that climate change is in progress, pointed out the necessity to analyse drought in a way significant to forests.
Drought over a long period in the growing season, as in 1976 (RALL and MAYER, 1989; KÖNIG and MAYER, 1989) or 2003 in Central Europe, is caused by persistent high pressure weather resulting in changes of radiation, heat, water, and trace gas balances of land covers. They lead to high values of downwelling short-wave radiation, air and soil temperature, O 3 and PM 10 , whereas precipitation, soil moisture and wind speed are relatively low. Forests respond to atmospheric drought situations by physiological processes, which can produce irreversible damages.
In order to assess drought conditions for forests, a pronounced interest exists how drought can be described on an ecophysiological basis and how drought has developed in the past. The literature contains some simple approaches for drought, like the climatic water balance (precipitation minus potential evapotranspira- 
